The asymmetric unit of the title salt, 2C 13 H 11 N 4 S + ÁSO 4 À , comprises two 4-(5-anilino-1,3,4-thiadiazol-2-yl)pyridinium cations and one sulfate anion. In one cation, the phenyl ring is inclined to the pyridinium ring at a dihedral angle of 34.82 (6) , while in other cation the rings are almost coplanar with a corresponding dihedral angle 5.33 (10) . Strong N-HÁ Á ÁO hydrogen bonds link the cations to the sulfate anion in the asymmetric unit. Additional N-HÁ Á ÁO, C-HÁ Á ÁN, C-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonds further stabilize the crystal structure. Weak C-HÁ Á Á and -interactions are also observed in the crystal structure.
Structure description
Derivatives of 1,3,4-thiadiazoles belong to an extensively studied and important class of heterocyclic compounds, which have diverse biological applications. These include antibacterial, antifungal, antimicrobial, antitumor, antioxidant, antitubercular and anticonvulsant activities (Shawali, 2014) . Aroyl hydrazide reacts with phenyl isothiocynate to form thiosemicarbazide derivatives (Singh et al., 2014) , which can be subsequently cyclized to form the corresponding thiadiazole derivative in the presence of strong acid (Bharti et al., 2013; Dulare et al., 2010) . Aroyl thiosemicarbazide derivatives generally convert to oxadiazoles in the presence of a weak acid or Mn(OAc) 2 (Paswan et al., 2015) .
The title compound is a salt containing two 4-(5-anilino-1,3,4-thiadiazol-2-yl)pyridinium cations with a sulfate anion balancing the charge ( Fig. 1) (Abdel-Aziz et al., 2015) . The N1,C1-C5 pyridinium and C8-C13 phenyl rings are inclined an angle of 34.82 (6) in one cation while the second cation is closer to planar, with a corresponding dihedral angle of 5.33 (10)
. An intramolecular C22-H22AÁ Á ÁN7 hydrogen bond contributes to the
data reports planarity of this cation. The C-N bond lengths, N2-C6 1.310 (2), N3-C7 1.324 (2), N6-C19 1.299 (2) and N7-C20 1.320 (2) Å , are well within the reported range (Singh et al., 2007) and similar to standard C N, 1.28 Å , bond lengths. The endocyclic C-S bonds S1-C6 1.7338 (17), S1-C7 1.7495 (18), S2-C19 1.7350 (17) and S2-C20 1.7399 (17) Å are intermediate in length between single and double bonds, suggesting considerable delocalization of charge in the thiadiazole ring.
In the crystal structure, N1-H1BÁ Á ÁO2, N1-H1BÁ Á ÁO4, and N5-H5BÁ Á ÁO1 hydrogen bonds link the sulfate anion to the two cations in the asymmetric unit, Fig. 2 . An extensive series of N4-H4BÁ Á ÁO2, N8-H8AÁ Á ÁO4, C1-H1AÁ Á ÁN2, C4-H4AÁ Á ÁO2, C4-H4AÁ Á ÁS2, C5-H5AÁ Á ÁO3, C15-H15AÁ Á ÁO3 and C17-H17AÁ Á ÁN2 hydrogen bonds also stabilize the crystal structure. The crystal packing is further reinforced by a weak C-HÁ Á Á interaction (Table 1 ). An extensive series of -stacking interactions between the thiadiazole, phenyl and pyridinium rings is also observed with centroid-to-centroid distances Cg1Á Á ÁCg1 i = 3.612 (7) Å ; Cg3..Cg3 ii = 3.633 (3) Å ; Cg4..Cg4 iii = 3.946 (5) Å ; Cg4..Cg4 iv = 3.592 (5) Å ; Cg5..Cg6 iii = 3.745 (6) Å ; Cg5..Cg6 iv = 3.730 (7) Å . Ring centroids: Cg1 = S1/C6/N2/N3/C7; Cg3 = C8-C13; Cg4 = S2/C19/N6/N7/C20; Cg5 = N5/C14-C18; Cg6 = C21-C26; symmetry codes: (i) Àx, Ày, Àz; (ii) 1 À x, 1 À y, Àz; (iii) 1 À x, Ày, 1 À z; (iv) 2 À x, Ày, 1 À z. These contacts lead to a three-dimensional structure.
Synthesis and crystallization
A mixture of isonicotinic acid hydrazide (2.740 g, 20.00 mmol) and phenyl isothiocyanate (2.4 ml, 20.00 mmol) in absolute ethanol (30 ml) was refluxed for 8 h (Fig. 3) . The white precipitate of 1-isonicotinoyl-4-phenylthiosemicarbazide obtained upon cooling was filtered off and washed with water and ether (50:50 v/v). 1-Isonicotinoyl-4-phenyl thiosemicarbazide (2.72 g, 10.00 mmol) was added slowly to 10 ml conc. H 2 SO 4 and stirred for 2 h with cooling. The mixture was poured over crushed ice and a yellow precipitate of bis-4-(5-phenylamino-[1,3,4]thiadiazol-2-yl)pyridinium sulfate was Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the pyridine ring, N1/C1-C5. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Computer programs: SMART (Bruker, 2012) , SAINT (Bruker, 2012) , SHELXS2013 (Sheldrick, 2008) , SHELXL2014/7 (Sheldrick, 2015) , SHELXTL (Sheldrick, 2008) . 
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